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1. Introduction

In the last meeting contribution [1] for a method how to test the REFSENS for CA was approved, and this is also the base line for ACS RF tests ,so we present the following TP regarding adjacent channel selectivity specifications for intra-band contiguous carrier aggregation in this contribution.
2. Discussion
In [1], the REFSENS for intra-band contiguous carrier aggregation is determined by each CC meeting R8/9, it means no total REFSENS for intra-band contiguous carrier aggregation, so we propose that when we test ACS for intra-band contiguous, the PCC and SCC downlinks are both activated, but each is tested individually with its respective interferer, and the interferer frequency offset refers to the center frequency of the adjacent CC being tested. The PSD distribution diagram about ACS test for intra-band contiguous CA is shown as follow.
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Fig1 the PSD distribution diagram about ACS test for intra-band contiguous CA
Proposed: When we test ACS for intra-band contiguous CA, the PCC and SCC downlinks are both activated, but each is tested individually with its respective interferer.
For Rel-8, the minimum requirement of the ACS is 27 dB for the 20 MHz channel bandwidth with its 1 MHz guard. For Rel-10 and CA Class C, the maximum aggregated bandwidth is 39.8 MHz also with a 1 MHz symmetric guard. We propose a tentative ACS_CA for the aggregated carriers of

· 27 dB for the combinations 10+20 MHz (1 MHz guard), 15 + 15 MHz (0.75 MHz guard) while 20+20 MHz (1 MHz guard) is TBD

including effects of cross-modulation. ACS_CA is the ratio of the adjacent channel interferer (ACI) and the total wanted aggregated signal. The proposed offset for the wanted signal must be sufficiently above the TX noise generated by one or two uplink CC depending on the operating band under test and the UE capability. 

Base on the above analysis, we proposed the following TP on how to define ACS test for Intra-band Contiguous CA.
Reference
[1] R4-104968, “TP for CA UE TR: Carrier Aggregation REFSENS,” Nokia
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Text Proposal
**************** Start of text proposal for Clause 7.5 *******************
7.5
Adjacent Channel Selectivity (ACS)

ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). Requirement that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
The REFSENS for intra-band contiguous carrier aggregation is determined by each CC meeting the requirements in R8/9. It means no total REFSENS for intra-band contiguous carrier aggregation, so we propose that when we test ACS for intra-band contiguous, the PCC and SCC downlinks are both activated, but each is tested individually with its respective interferer, and the interferer frequency offset refers to the center frequency of the adjacent CC being tested. The PSD distribution diagram about ACS test for intra-band contiguous CA is shown as follow.
So, when we test ACS for intra-band contiguous CA, the PCC and SCC downlinks are both activated, and each is tested individually with its respective interferer.
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Fig7.5-1 the PSD distribution diagram about ACS test for intra-band contiguous CA with a 5 MHz interferer

For Rel-8, the minimum requirement of the ACS is 27 dB for the 20 MHz channel bandwidth with its 1 MHz guard. For Rel-10 and CA Class C, the maximum aggregated bandwidth is 39.8 MHz also with a 1 MHz symmetric guard. We propose a tentative ACS_CA for the aggregated carriers in the following including effects of cross-modulation. ACS_CA is the ratio of the adjacent channel interferer (ACI) and the total wanted aggregated signal. The proposed offset for the wanted signal must be sufficiently above the TX noise generated by one or two uplink CC depending on the operating band under test and the UE capability.
The Primary CC shall fulfill the requirements in R8/9 with all other CCs are deactivated.

For CA bandwidth class A(Table 5.6A-1), the CC meet the requirements of R8/9.

For CA bandwidth class C, there are two options to define ACS: 

Option1 is to consider  the Pinterferer to the adjacent CC, then the following requirements apply.
The UE shall fulfil the minimum requirement specified in Table 7.5-1 for all values of an adjacent channel interferer up to –25 dBm.  The interferer shall be placed adjacent to the PCC on the opposite side of the SCC, when testing the PCC, and vice-versa when testing the SCC.  The PCC and SCC downlinks are both activated, but each is tested individually with its respective interferer.  The throughput on each CC shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).
Table 7.5-1: Adjacent channel selectivity
	
	
	Aggregated channel bandwidth configuration

	Rx Parameter
	Units
	50/100 RB
	75/75 RB
	100/100 RB

	ACS
	dB
	[27]
	[27]
	TBD


Table 7.5-2: Test parameters for Adjacent channel selectivity for CA, Case 1

	Rx Parameter
	Units
	Channel bandwidth of PCC or SCC tested

	
	
	
	
	
	50 RB
	75RB
	100RB

	Wanted signal  mean power
	dBm
	REFSENS + [14] dB



	PInterferer
	dBm
	
	
	
	REFSENS + [39.5] dB
	REFSENS + [39.5] dB
	REFSENS + [TBD] dB

	BWInterferer
	MHz
	
	
	
	5
	5
	5

	FInterferer (offset)
	MHz
	
	
	
	7.5+0.0075
/

-7.5-0.0075
	10+0.0125
/

-10-0.0125
	12.5+0.0025
/

-12.5-0.0025

	Note:

1. The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in TS36.101  in Table 7.3.1A-1, with PCMAX_L as defined in clause 6.2.5
2. The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as  described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1
3. The wanted signal mean power is in relation to the REFSENS of each CC, and the interferer power is in relation to the REFSENS of adjacent CC being tested.
4. The frequency offset refers to the center frequency of the adjacent CC being tested，and the Finterferer (offset)  shall be the same as  the adjacent CC in TS36.101 in table 7.5.1-2



Table 7.5-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth of PCC or SCC tested

	
	
	
	
	
	50 RB
	75 RB
	100RB

	Wanted signal  mean power
	dBm
	
	
	
	[-50.5]
	[-50.5]
	[TBD]

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	
	
	
	5
	5
	5

	FInterferer (offset)
	MHz
	
	
	7.5+0.0075
/

-7.5-0.0075
	10+0.0125
/

-10-0.0125
	12.5+0.0025
/

-12.5-0.0025

	Note:
5. The transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in TS36.101  in Table 7.3.1A-1, with PCMAX_L as defined in clause 6.2.5
6. The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as  described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1 
7. The frequency offset refers to the center frequency of the adjacent CC being tested，and the Finterferer (offset)  shall be the same as  the adjacent CC in TS36.101 in table 7.5.1-2



Option2 is to consider the Pinterferer to the whole CA,  then the following requirements apply. 
The UE shall fulfil the minimum requirement specified in Table 7.5-4 for an adjacent channel interferer on either side of two active aggregated CC at a specified frequency offset and for an interferer power up to [-25] dBm. 

Table 7.5-4: Adjacent Channel Selectivity for Carrier Aggregation 
	Parameter
	Unit
	Transmission bandwidth configuration of Primary/Secondary CC

	
	
	
	
	
	50/100 RB

100/50 RB
	75/75 RB
	100/100 RB

	ACS_CA
	dB
	
	
	
	[25]
	TBD
	TBD

	
	
	
	
	
	
	
	


A downlink Secondary CC shall be configured at nominal channel spacing to the Primary CC with the Primary CC configured closest the uplink band. The uplink output power shall be set as specified in Table 7.5-5 and Table 7.5-6 with the uplink configuration according to Table 7.3.1A-1 for the applicable CA Band. For UE(s) supporting one uplink, the uplink configuration of the Primary CC shall be in accordance with Table 7.3.2. 

The throughput on each CC shall be ≥ 95% of the maximum throughput of the respective reference measurement channel with the lower and upper range of test parameters chosen from the respective Table 7.5-5 and Table 7.5-6 for the following two cases;

-
the interferer configured adjacent to the Primary CC,

-
the interferer configured adjacent to the Secondary CC,

The reference channels for each CC are specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1). Both downlink CCs are active with the wanted signal level on each component carrier c and the interferer power set relative to the following reference (Table 7.5-5 and Table 7.5-6)
PREF;c = PREFSENS + 10 log10(NRB,c/NRB,PCC)
applied to both the UE antenna ports with 

· PREFSENS the minimum mean power according to Table 7.3.1 for the Primary CC

· NRB,c the transmission bandwidth configuration of component carrier c (Primary or Secondary) and NRB,PCC the transmission bandwidth configuration of the Primary CC.

Note: the wanted power spectral density is equal on both CC.

The interferer power offset GINT is defined by

-
GINT = 10 log10(1+NRB,SCC/NRB,PCC) + ACS_CA the interferer configured adjacent to the Primary CC,

-
GINT = 10 log10(1+NRB,PCC/NRB,SCC) + ACS_CA with the interferer configured adjacent to the Secondary CC,

where ACS_CA is the adjacent channel selectivity for the particular combination of Primary/Secondary CC as specified in Table 7.5-4 and NRB,SCC  the transmission bandwidth configuration of the Secondary CC.

Table 7.5-5: Test parameters for Adjacent Channel Selectivity, Case 1
	Parameter
	 Unit
	Transmission bandwidth configuration of Primary or Secondary CC

	
	
	
	
	
	50 RB
	75 RB
	100 RB

	 Wanted signal mean power per CC
	 dBm
	PREF,c + [14 dB]

	Pinterferer
	dBm
	
	
	
	PREF,c + [12.5 dB] + GINT
	PREF,c + [12.5 dB] + GINT
	PREF,c + [12.5 dB] + GINT

	BWinterferer
	MHz
	
	
	
	5
	5
	5

	Finterferer (offset)
	MHz
	
	
	
	BWGB + 7 (Note 4)
	BWGB + 9.25 (Note 4)
	BWGB + 11.5 (Note 4)

	Note 1:
The transmitter shall be set 4 dB below PCMAX_L as defined in Clause 6.2.5
Note 2:     The interferer consists of the Reference Measurement Channel specified in Annex A.3.2 with one-sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A5.2.1 and set-up according to Annex C.3 
Note 3:
The interferer level is set using the reference power PREF,c of the adjacent CC

Note 4:
The interferer frequency offset is relative to the adjacent CC and shall be further adjusted to 
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Table 7.5-6: Test parameters for Adjacent Channel Selectivity, Case 2
	Parameter
	 Unit
	Transmission bandwidth configuration of Primary or Secondary CC

	
	
	
	
	
	50 RB
	75 RB
	100 RB

	Wanted signal mean power per CC
	dBm
	
	
	
	[-23.5] - GINT
	[-23.5] - GINT
	[-23.5] - GINT

	Pinterferer
	dBm
	[-25]

	BWinterferer
	MHz
	
	
	
	5
	5
	5

	Finterferer (offset)
	MHz
	
	
	
	BWGB + 7 (Note 3)
	BWGB + 9.25 (Note 3)
	BWGB + 11.5 (Note 3)

	Note 1:
The transmitter shall be set 24 dB below PCMAX_L as defined in Clause 6.2.5
Note 2:     The interferer consists of the Reference Measurement Channel specified in Annex A.3.2 with one-sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A5.2.1 and set-up according to Annex C.3 
Note 3:
The interferer frequency offset is relative to the adjacent CC and shall be further adjusted to 
[image: image4.wmf]ë

û

0075

.

0

015

.

0

0.015

F

interferer

+

MHz to be offset from the sub-carrier raster




2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna)

5) CPE (Customer Premises equipment)
*****************End of text proposal for Clause 7.5 *****************
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